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(57)Abstract: 

PURPOSE: To make a video signal line low impedance and to improve a 
display characteristic. 

CONSTITUTION: In a picture display device in which a scanning driver 
section is formed on a substrate 2 with plural TFTs, video signal lines 

connected to sampling switches 9a of a sampling circuit are divided into ^ h_ 

plural numbers and formed as divided video signal line 18..., and one end part 
of each divided video signal line 18... is connected to a connecting pad 19 for 
a divided line. 
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r* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image display device with which the signal line which the circuit section containing an 
active element inputs into the above-mentioned circuit section in the image display device currently 
formed on the same substrate as a pixel driver element, or a power-source line is divided into plurality, 
and the these-divided signal line or a power-source line is characterized by connecting with the terminal 
for connection with the external circuit substrate formed on the substrate, respectively. 
[Claim 2] The above-mentioned terminal for connection to which the divided signal line or a power- 
source line is connected is the image display device of the claim 1 above-mentioned publication 
characterized by forming more greatly than the terminal width of face of the direction which intersects 
perpendicularly with a substrate edge the terminal width of face of a direction parallel to a substrate 
edge. 

[Claim 3] The image display device of the claim 2 above-mentioned publication characterized by for the 
above-mentioned terminal for connection accomplishing a layer in the direction of the inside, and 
arranging it from the periphery of a substrate. 

[Claim 4] Above-mentioned claims 1 and 2 to which dispersion in the difference of the impedance from 
the above-mentioned terminal for connection in the signal line by which division was carried out 
[ above-mentioned ], or a power-source line to each input section of the circuit section is characterized 
by being smaller than **3.1%, or an image display device given in three. 

[Claim 5] The image display device of the claim 4 above-mentioned publication characterized by for the 
line breadth of the signal line by which division was carried out [ above-mentioned ] in order to. suppress 
dispersion in the difference of an impedance in the above-mentioned range, or a power-source line 
differing, and forming it for every input section. 

[Claim 6] The image display device of the claim 4 above-mentioned publication characterized by being 
formed so that dispersion in the difference of the line length of the signal line by which division was 
carried out [ above-mentioned ] in order to suppress dispersion in the difference of an impedance in the 
above-mentioned range, or a power-source line may become smaller than **3.1%. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image display device with which the circuit section 
which contains an active element in a detail more was formed on the same substrate as a pixel driver 
element about the image display device represented by the liquid crystal display. 
[0002] 

[Description of the Prior Art] A scan signal line and a data signal line cross, the liquid crystal display of 
a active-matrix mold is formed in the front face of the substrate which constitutes a liquid crystal panel 
(LCD), and the pixel of a configuration of having fastened liquid crystal between the pixel electrode and 
the counterelectrode is formed near the intersection of each signal line. These pixels are allotted in the 
shape of a matrix, and form the pixel section. Each pixel is driven in the thin film transistor (TFT) which 
is the pixel driver element formed near the intersection of a scan signal line and a data signal line, and 
the amorphous silicon thin film transistor (a-SiTFT) is used as TFT in the conventional liquid crystal 
display. 

[0003] two or more LSI (Large Scale IntegratedCircuit) connected to the terminal area by which supply 
of the signal to the scan signal line and data signal line which drives these [ TFT ] is formed in the 
substrate edge from — it is made and the scan driver section and the data driver section consist of 
these LSI. LSI mounts LSI on for example, a TAB method, i.e., a tape carrier package, and is connected 
to a substrate by the method which connects a film and a substrate. 

[0004] By the way, recently, the driver monolithic liquid crystal display which used the transistor which 
has electron mobility higher than above-mentioned a-SiTFT, for example, a polish recon thin film 
transistor, (p-SiTFT), and formed each above-mentioned driver section which mounted and constituted 
LSI by the TAB method at the former on the same substrate with the pixel section is developed. 
According to this, since TFT and each driver section are formed in the same substrate, the connection 
dependability of a scan signal line, a data signal line, and each driver section is high, and it is possible to 
obtain reliable equipment. 

[0005] In the case of this driver monolithic method, the sampling signal generating circuit 50 which is a 
component circuit of a scan signal line or not only a data signal line but the data driver section like an 
a-SiTFT liquid crystal panel and which is shown in drawing 26 , and sampling circuit 51 grade will be 
formed in a substrate front face. Therefore, various wiring, such as the signal line 52 for supplying 
signals, such as a clock signal, and a shift register start signal (it only being hereafter written as a start 
signal), a video signal, to each [ these ] circuit and a power-source line which is not illustrated, will be 
formed inevitably. It is a shift register circuit and the sampling switch which S (S1 and S2 — ) and 51a 
show among drawing, respectively. 
[0006] 

[Problem(s) to be Solved by the Invention] However, if Ta currently used for the conventional a-SiTFT 

liquid crystal panel as a wiring material and TaNx are used in the case of a driver monolithic method, 

wiring resistance became large, consequently image quality differed a right end and at the left end of the 

screen, and the problem of a display property falling has arisen. 

[0007] This is produced in multiplication in the reason of two points shown below. 

[0008] That is, it comes from a material property [ say / that the wiring resistance which Ta and the 

specific resistance rho of TaNx are 25-30micro ohm-cm, and wired using this is wiring width of face of 

100 micrometers, and 3000A of thickness, and one is set to 100 ohms per cm ]. 

[0009] Another is that each signal line 52, such as a start signal inputted into shift-register-circuit S — 
and a video signal inputted into sampling switch 51a — , is unified, and every one connection pad 53 used 
for connection with an external circuit substrate is respectively assigned to each input signal, as shown 
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"in drawing 27 . In addition, a substrate shows drawing by 55. 
[0010] If a video signal line is mentioned as an example, and is more concretely explained as a signal line 
52 and a video signal line will be drawn from the edge of the longitudinal direction of equipment to an 
edge in the case of the liquid crystal display of the 10 inches class of diagonal, a wire length will be set 
to about 20cm, and, as for wiring resistance of this signal line, k ohm and the 5 inches class of 2 
diagonal will also serve as 1kohm. When the signal line of such high resistance is made to pass a video 
signal, as the increment in an impedance takes place and it is shown in drawing 28 , with the connection 
pad 53 which is a signal input edge, A->B->C and a band property will get worse as a signal line 52 is 
passed, and a signal with the band of A will also show a band property like D by the trailer of a signal 
line 52. And such a phenomenon turns into the phenomenon in which image quality differs greatly the 
above-mentioned left end and at the right end of [ above-mentioned ] a screen, it appears, and the fault 
that a uniform display cannot be performed is made invited. 

[001 1] Moreover, supposing such a phenomenon happens by the start signal line 52 inputted into each 
shift-register-circuit S of the above-mentioned sampling signal generating circuit 50 The 1st step of 
shift register circuit [ in / as shown in drawing 2929 / the sampling signal generating circuit 50 ] S1 
Then The wave of the signal shown by a is the n-th step of shift-register-circuit Sn. Then Shift- 
register-circuit Sm to which what should be the wave originally shown by b passed through the stage 
further to the wave of b' Then The phase of a signal shifts from the location of normal and it causes 
that the sampling signal itself does not occur depending on the case as what should be the wave 
originally shown by c becomes c'. 

[0012] Furthermore, supply voltage falls, for example, when the power-source line of 2kohm is passed 
also as 1mA, the fall of the supply voltage of 2V will take place a power-source current, as the 
increment in such an impedance takes place also not only in the above-mentioned signal line 52 but in a 
power-source line, and is shown in **** and drawing 30 and the distance from a connection pad 
becomes far. The increment in the impedance by the fall of such supply voltage is caused including the 
irregular actuation of the non-actuation of each circuit, and signal level which stands in a row on these 
power-sources line, such as fluctuation, and makes the fall of a display property invite. 
[0013] And it cannot be overemphasized that the above-mentioned problem will come to appear more 
notably along with the further enlargement of the screen size of a liquid crystal panel from now on. 
[0014] In addition, as a means which prevents the increment in an impedance, as shown in drawing 31 , 
forming greatly the wiring width of face of signal-line 52' is also considered conventionally, and wiring 
resistance can be suppressed about to 1/10 by making 100-micrometer width of face one 10 times the 
1mm width of face of this in this case. However, if it is necessary to make signal-line 52' still thicker and 
it is done so by this approach when reducing the impedance of signal-line 52' further, as shown in 
drawing 32 , usually If connection pad 53 — is allotted to the periphery of a substrate 55 and 
connection with an external circuit substrate is made using this The field of the non-pixel section to the 
pixel section [ in / in connection with the increment in area / a display ] of connection pad 53 — 
becomes large at a wiring list, and it will also have a fault, like the lap capacity of wiring increases 
depending on the case. 
[0015] 

[Means for Solving the Problem] in order that the image display device of this invention according to 
claim 1 may solve the above-mentioned technical problem , the signal line or the power source line by 
which the signal line which the circuit section containing an active element input into the above- 
mentioned circuit section in the image display device currently form on the same substrate as a pixel 
driver element , or the power source line be divided into plurality , and be these - divided be 
characterize by connect with the terminal for connection with the external circuit substrate formed on 
the substrate , respectively . 

[0016] In order that the image display device of this invention according to claim 2 may solve the 
above-mentioned technical problem, in the image display device of above-mentioned claim 1, the above- 
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* mentioned terminal for connection to which the divided signal line or a power-source line is connected 
is characterized by forming more greatly than the terminal width of face of the direction which 
intersects perpendicularly with a substrate edge the terminal width of face of a direction parallel to a 
substrate edge. 

[0017] The image display device of this invention according to claim 3 is characterized by for the above- 
mentioned terminal for connection accomplishing a layer in the direction of the inside, and arranging it 
from the periphery of a substrate, in the image display device of above-mentioned claim 2, in order to 
solve the above-mentioned technical problem. 

[0018] in order that the image display device of this invention according to claim 4 may solve the 
above-mentioned technical problem, in above-mentioned claims 1 and 2 or the image display device of 3, 
dispersion in the difference of the impedance from the above-mentioned terminal for connection in the 
signal line by which division be carried out [ above-mentioned ], or a power source line to each input 
section of the circuit section be characterize by be smaller than **3.1%. 

[0019] In order to solve the above-mentioned technical problem , the image display device of this 
invention according to claim 5 is characterize by for the line breadth of the signal line by which division 
was carried out [ above-mentioned ] , or a power source line differ , and form it for every input section , 
in the image display device of above-mentioned claim 4 so that it may suppress dispersion in the 
difference of an impedance in the above-mentioned range . 

[0020] In order to solve the above-mentioned technical problem, the image display device of this 
invention according to claim 6 is characterized by being formed so that dispersion in the difference of 
the line length of the signal line by which division was carried out [ above-mentioned ], or a power- 
source line may become smaller than **3.1% in the image display device of above-mentioned claim 4 so 
that it may suppress dispersion in the difference of an impedance in the above-mentioned range. 
[0021] 

[Function] Since the line length of a signal line or a power-source line becomes short and wiring 
resistance becomes low by the configuration of above-mentioned claim 1, the increment in an 
impedance is suppressed and low impedance-ization can be attained, that is , by divide and form the 
video signal line of the sampling circuit section , for example , the situation where the band property of 
the signal show with the terminal for connection of signal input one end come be mostly maintain also in 
a signal outgoing end side , consequently image quality differ a right end and at the left end of a screen 
be invite , but the uniform display of it be attain , and it can improve a display property . Moreover, by 
dividing and forming the start signal line inputted into the shift register circuit of the sampling signal 
generating circuit section, for example, gap of a sampling signal can be effectively suppressed now and a 
display property can be improved also by this. 

[0022] By the configuration of above-mentioned claim 2 t the above-mentioned terminal for connection 
to which the divided signal line or a power-source line is connected turns into a substrate edge and an 
oblong terminal for connection prolonged in parallel, and the touch area with an external circuit 
substrate is large. Therefore, without reducing connection dependability with an external circuit 
substrate, the configuration which divided the signal line or the power-source line into plurality also 
realizes the configuration of above-mentioned claim 1, makes it possible to attain low impedance-ization 
of a signal line or a power-source line, and can improve a display property effectively. 
[0023] The signal line which could increase the number of partitions of a signal line or a power-source 
line, using effectively the area to which the substrate edge was restricted, and was divided also in that 
case by the configuration of above-mentioned claim 3, or a power-source line does not mix in confusion 
intricately. Consequently, the configuration of above-mentioned claim 1 is realized much more 
effectively, it makes it possible to attain low impedance-ization of a signal line or a power-source line, 
and a display property can be improved. 

[0024] According to the configuration of above-mentioned claim 4, dispersion in the difference of the 
impedance from the above-mentioned terminal for connection in the divided signal line or a power- 
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" source line to each input section of the circuit section for example, like a configuration according to 
claim 5 or 6 The line breadth of the divided signal line or a power-source line is changed for every input 
section, and is formed, Or since it is set up smaller than **3.1% by forming dispersion in the difference 
of line length so that it may become smaller than **3.1%, the situations, such as circuit non-actuation, 
are not caused with dispersion in the difference of an impedance, and improvement in much more 
display property is possible. 

[0025] For example, when a video signal line is divided and formed, it is effective to suppress fluctuation 

of the signal level in a neighboring pixel or less to **1/32 to some extent as an approach of not 

highlighting display unevenness etc., and it is desirable to also make fluctuation deltaR of the impedance 

from the terminal for connection to each sampling switch into deltaR<**3.1% fundamentally along with 

this. 

[0026] 

[Example] 

[Example 1] It will be as follows if one example of this invention is explained based on drawing 1 thru/or 
drawing 14 R> 4. In addition, as an image display device, this example illustrates the active matrix liquid 
crystal indicating equipment of a driver monolithic method, and illustrates that to which the means of 
this invention is provided by the video signal line inputted into the sampling circuit of the data driver 
section. 

[0027] As the above-mentioned liquid crystal display has the liquid crystal panel which consists of a 
substrate of a pair and shows it to drawing 2 , scan signal-line 3 — , and data signal line 4 — , the scan 
driver section 5 which drives the scan signal line 3 and the data driver section 6 which drives the data 
signal line 4 are formed in the front face of one substrate 2 of these substrates, it is prepared so that 
above-mentioned scan signal-line 3 — and data signal line 4 — may cross at right angles mutually, and 
the thin film transistor (TFT) 16 which is a pixel driver element, and the pixel electrode 15 with which 
supply of a charge is controlled by this TFT1 6 are formed near the intersection of these each (refer to 
drawing 3 ). Between another [ which is not illustrated ] substrates, these pixel electrode 15 — is 
fastening liquid crystal, and forms the pixel, and these pixels are allotted in the shape of a matrix, and 
form the pixel section 7. The above-mentioned pixel displays by controlling the light transmission 
condition of liquid crystal by the electrical potential difference concerning inter-electrode [ each ]. 
[0028] The data driver section 6 currently formed in the front face of the above-mentioned substrate 2 
consists of the four circuit sections 8, i.e., the sampling signal generating circuit section, the sampling 
circuit section 9, the transfer circuit section 10, and the buffer circuit section 1 1 greatly, as shown in 
drawing 3 . 

[0029] The sampling signal generating circuit section 8 consists of shift-register-circuit section 8a and 
two or more buffer circuit 8b — . As shown in drawing 4 , the above-mentioned shift-register-circuit 
section 8a consists of two or more shift-register-circuits S (SI, S2 — ) into which a start signal is 
inputted, and it outputs the sampling signal which is a pulse signal from which time amount shifted 
equally so that the sampling circuit section 9 may sample a video signal one by one. The timing of the 
I/O comes to be shown in drawing 5 . As buffer circuit 8b-- is shown in drawing 6 , since it consists of 
an inverter and the sampling circuit section 9 of large transistor size is driven with the output signal of 
shift-register-circuit section 8a of small transistor size, it is required, and the transistor size of this 
inverter is set up so that it may become large, as an output stage is approached. 
[0030] The sampling circuit section 9 consists of two or more sampling switch 9a — which samples a 
video signal, and sampling capacitor 9b — , as shown in drawing 3 . These sampling switch 9a — is each 
sampling capacitor 9b about the information on a video signal. — It stores inside and ON/OFF is 
controlled by the sampling signal of each sampling switch 9a — outputted from the above-mentioned 
sampling signal generating circuit 8. 

[0031] The transfer circuit section 10 consists of hold capacitor 10b — with transfer switch 10a — , and 
transmits the information currently stored in sampling capacitor 9b to hold capacitor 10b based on the 
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^transfer signal inputted. 

[0032] The buffer circuit section 1 1 is TFT16 which consists of two or more buffer circuit 1 1a — , and 
the output from each buffer circuit section 1 1 shows in this drawing through the data signal line 4 as a 
data signal. — The source is supplied. 

[0033] While the pixel electrode 15 of above-mentioned TFT16 — described above to each drain side is 
formed, the gate side is connected to the scan signal line 3, and the scan signal outputted through each 
of the shift register circuit 12 which constitutes the above-mentioned scan driver 5, the level-shifter 
circuit 13, and the buffer circuit section 14 in order is inputted. In addition, above-mentioned drawing 3 
shows each circuit section typically to the last. 

[0034] Here, the configuration of the connection pad 19 for parting lines (terminal for connection) used 
for connection with a flexible substrate (external circuit substrate) prepared in the wiring condition [ of 
the video signal line which inputs a video signal into two or more sampling switch 9a — of the above- 
mentioned sampling circuit section 9 ], and substrate edge side is explained to a detail based on drawing 
1 , drawing 7 , and drawing 8 . 

[0035] each sampling switch 9a — of the sampling circuit section 9 is shown in drawing 1 — as — for 
example, (nine a1, nine a2), — (nine a3, nine a4) — as — two pieces are classified into grades by each 
group of N individual. And for each [ these ] group of every, division video signal line 18 — of N book 
has inputted so that a signal input can be carried out from the latest. The end section is connected to 
the connection pad 19 for parting lines used for connection with the flexible substrate of each division 
video signal line 18 — formed in the substrate edge side, respectively. Thus, the video signal line which 
stood in a row conventionally is divided, and it forms for shortening the line length of a video signal line 
and lowering wiring resistance as two or more division video signal line 18 — . For example, if wiring 
resistance of the above-mentioned signal line of 2kohm sets to N= 10 by the term of the conventional 
technique, it can lower to about 200ohms. 

[0036] Consequently, since wiring resistance falls, when the increment in the impedance of a video 
signal line can be suppressed and it divides into N individual, compared with the increment in the 
conventional impedance, it becomes possible to hold down to the increment in about 1/N impedance, 
and low impedance can be planned. In addition, these numbers of partitions N and the number of 
sampling switch 9a per group are arbitrary, and are set up suitably. 

[0037] On the other hand, the above-mentioned connection pad 19 for parting lines to which each 
division video signal line 18 — is connected is formed so that the edge of a substrate 2 may be met. 
And when terminal width of face of the direction which intersects perpendicularly the terminal width of 
face of a direction parallel to the substrate edge in a pad 1 9 with h and a substrate edge is set to v, this 
connection pad 19 for parting lines is set up so that the relation it is unrelated h>v may be realized. 
Thus, by being set up, the connection pad 19 for parting lines turns into a substrate edge and an oblong 
pad prolonged in parallel, and the touch area with a flexible substrate is large widely. By this, the 
configuration which divided the video signal line into plurality can also attain low impedance-ization of a 
video signal line, without reducing connection dependability with a flexible substrate. In addition, the 
connection with such the connection pad 19 for parting lines and the external substrate 30 does not 
need to continue all over a pad, and as shown in drawing 7 , it may be connected partially. 
[0038] By the way, even if it forms division video signal line 18 — as mentioned above and attains low 
impedance-ization of a video signal line, when dispersion in fluctuation of the impedance to an input 
terminal of each sampling switch 9a — which is the circuit which stands in a row in this is large in each 
division video signal line 18 — , it may cause un-arranging in circuit actuation, as the approach 
suppressing fluctuation of the signal level in a neighboring pixel or less to **1/32 does not highlight 
display unevenness etc. especially in the case of a video signal — to some extent — effective — this - 
- meeting — fundamental — fluctuation deltaR of the impedance from the connection pad 19 for parting 
lines to each sampling switch 9a — delta — if R< **3.1% — ** — it is desirable. 

[0039] Then, in this example, as shown in drawing 8 , it is formed so that the line breadth of branching 
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1 signalHine partial 18a' and 18a' which branched, respectively in signal-line partial 18a of Maine of the 
division video signal line 18 to branch point q-q' has the branch point q-q' in the part which is separated 
from the connection pad 19 for parting lines, and it may become large. That is, by forming the signal line 
which separates distantly [ pad / 19 / for parting lines / connection ], and branches so that wiring 
resistance may become small, the impedance from the connection pad 19 for parting lines to each 
sampling switch 9a — is arranged, and dispersion in the difference of an impedance is suppressed, in 
addition — drawing — inside — a broken line — being shown — a thing — a sampling switch — nine — 
a — three — a piece — more than — a group — classifying into grades — having had — a case — 
division — a video signal — a line — 18 — a configuration — being shown — a thing — it is — this — 
a case — the above — the branch point — q-q — ' — further — a parting line — ** — connection — 
a pad — 19 — from — distance — being far — the branch point — q — " — from — branching — a 
signal line — 18 — a — ' — the branch point — q — ' — branching — having had — branching — a 
signal line — 18 — a — ' — further — broad — forming — having — **** . 

[0040] Next, actuation of such a data driver 6 of a configuration is explained, referring to the wave form 
chart of drawing 9 . In addition, k and m are the signals in each circuit section of the data driver section 
6 which stands in a row on the data signal line 4 of eye k train and eye m train among drawing, and K 
and L are the signals in each circuit section of the scan driver section 5 which stands in a row in the 
scan signal line 3 of the Kth line and the Lth line. 

[0041] When the sequential output of the sampling signal is carried out from the above-mentioned 
sampling signal generating circuit section 8 and a sampling signal will be in the "H" condition, each 
sampling switch 9a — carries out sequential ON, and is each sampling capacitor 9b. — The information 
on a video signal is stored inside. In this case, a video signal is sampling capacitor 9b, without changing a 
band property, since it is inputted through each division video signal line 18 — . — It will be stored inside. 
Moreover, each transfer switch 10a — is in an OFF condition at this time. Then, if the predetermined 
sampling time passes, a sampling signal will be in the "L" condition and, thereby, sampling switch 9a — 
will be again set to OFF at order. After sampling termination of all the data signal lines 4, if the transfer 
signal inputted into transfer switch 10a — will be in the "H" condition, transfer switch. 10a — will be 
turned on all at once, and the information currently stored in each sampling capacitor 9b — will be 
transmitted to each hold capacitor 10b — . Then, if a predetermined transfer period passes, a transfer 
signal will be in the "L" condition and each transfer switch 10a — will be again set to OFF all at once. 
[0042] The information currently stored in each hold capacitor 10b — by this is outputted to each data 
signal line 4 through the buffer circuit section 1 1 over 1 level period. 

[0043] And the scan signal (gate signal) outputted from the scan driver 5 gets mixed up with a transfer 
signal, and will be in the "H" condition, TFT 16 is turned on, data are written in a pixel by this, and a 
display is performed by good image quality without display unevenness. 

[0044] As mentioned above, it sets to the liquid crystal display of this example. The video signal line 
inputted into two or more sampling switch 9a — of the sampling circuit section 9 which is the component 
circuit of the data driver section 6 Since it is formed as division video signal line 18 — by which it was 
divided into plurality and the end section was connected to the connection pad 19 for parting lines, the 
die length of a video signal line becomes short compared with the former, and a signal comes to be 
respectively inputted into each sampling switch 9a — from the latest. Thereby, the increment in the 
impedance of a video signal line is suppressed, and low impedance-ization can be attained. Consequently, 
the band property of a video signal comes to be maintained by what is shown with the connection pad 
19 for parting lines of signal input one end, the situation where image quality differs a left end and at the 
right end of a screen is not invited, but the uniform display of it is attained. 

[0045] Furthermore, in this example, the terminal width of face v of the direction where the terminal 
width efface h of an parallel direction and a substrate edge, and the connection pad 19 for parting lines 
to which division video signal line 18 — is connected cross at right angles to the substrate edge in a 
pad 19 is set up so that the relation of h>v may be realized, and the touch area with a flexible substrate 
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1 is largte. Therefore, connection dependability is not reduced, even if it divides a video signal line finely, 
consequently the number of interfaces with the flexible substrate 30 increases in order to attain low 
impedance-ization even if. That is, if it is only the configuration which only divided the video signal line 
finely as shown in drawing 10 Since the number of an interface with the increase of the number of 
connection pads prepared separately and the external substrate 30 increases when the number of 
partitions is increased in order to aim at the fall of the further impedance Such connection dependability 
falls, and although the advantage which adopted the driver monolithic method will be spoiled, there is 
such no fear in the above-mentioned configuration. 

[0046] Furthermore, in this example, since it is formed so that the line breadth of branching signal-line 
partial 18a' and 18a' which branched from signal-line partial 18a of Maine in the division video signal line 

18 has the branch point q-q' in the part which is separated from the connection pad 19 for parting lines, 
and it may become large, dispersion in the difference of a set and an impedance is suppressed for the 
impedance from the connection pad 19 for parting lines to each sampling switch 9a — . It is controlled 
that this causes un-arranging, such as circuit actuation resulting from the thing of each sampling switch 
9a — which fluctuation of the impedance of a signal line until it connects with an input terminal varies, 
from the connection pad 19 for parting lines, and improvement in much more display property is possible. 
[0047] In addition, as shown in drawing 1 1 as the concrete means in addition to what was shown by this 
example As the line breadth of signal-line partial 18a of Maine may be formed so that it may become so 
large that it goes to the part which is separated from the connection pad 19 for parting lines, and it is 
shown in drawing 12 , without [ of branched branching signal-line partial 18a' — ] changing line breadth 
The line length of the division video signal line 18 may be arranged equally that the difference of the line 
length seems to become about deltaR<**3.1%. In addition, changing the thickness of each video signal 
line 18 can also be realized, and it is necessary to use these approaches properly in fact according to a 
situation. In addition, what shows a configuration with a broken line among drawing regardless of the 
illustrated configuration of each video signal line 18 — shows the configuration of the division video 
signal line 18 when sampling switch 9a is classified into grades into three or more groups like said 
drawing 8 . 

[0048] Moreover, the distance d, for example, the video signal segment stagnation point, from the signal 
input edge connected to the connection pad 19 for parting lines in drawing 1 to each sampling switch 9a 
to sampling switch nine a1 Distance of until, the isomerism stagnation point d and sampling switch nine 
a2 up to, although it is displayed that it differs from distance This is a problem on a wiring display to the 
last. This invention it is shown in drawing 13 — as — dividing [ video signal ] point d' to sampling switch 
nine a1 up to — distance and sampling switch nine a2 up to — distance is equal, if it puts in another 
way An impedance, and dividing [ video signal ] point d' and the sampling switch nine a2 between dividing 
[ video signal ] point d' and a sampling switch nine a1 It cannot be overemphasized that it is a thing 
including the configuration which made the impedance of a between equal. 

[0049] Furthermore, in this example, although the connection pad 19 for parting lines is formed in the 
shape of solid one along the edge of a substrate 2, it is not limited to this, and as shown in drawing 14 
R> 4, you may constitute as connection pad 1 9for parting lines' divided into plurality, the fault of other 
signals being unable to input the formation field of a pad with the above-mentioned solid connection pad 

19 for parting lines — or although the danger that a **** hillock etc. would occur was in the escape and 
contraction by passing along heating / cooling process when it considered as a pad large in area, these 
problems are solvable by dividing in this way and forming. In addition, although the number of interfaces 
with the exterior increases in this case, since a large area of the contact section is taken unlike what 
was shown in drawing 10 , connection dependability does not fall. 

[0050] In addition, in this example, although the configuration which divides a video signal line was 
illustrated, this invention is not restricted to this, may divide other signal lines and power-source lines, 
for example, may form, and may be adapted not only for an input signal but an output signal line further. 
Next, the configuration which divided the start signal line inputted into shift-register-circuit S — as an 
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1 example 2 is explained. 

[0051] [Example 2] It will be as follows if other examples of this invention are explained based on 
drawing 15 R> 5 and drawing 16 . In addition, for convenience, about the member of explanation shown in 
the above-mentioned example, and the member which has the same function, the same sign is written in 
addition and the explanation is omitted. 

[0052] In the liquid crystal display which is an image display device of this example, as shown in drawing 
1_5 , to the video signal line having been divided in said example, the start signal line inputted into shift- 
register-circuit S — is divided, and the video signal line is constituted in the conventional state as 
division start signal line 20 — . In addition, although not illustrated, it is each division start signal line 20. 
— The end section is connected to the connection pad 19 for parting lines. 

[0053] thus, when a start signal line is divided and constituted, it is shown in drawing 16 — as — the n- 
th step of shift-register-circuit Sn **** — the m-th step of shift-register-circuit Sm further separated 
from the signal input edge **** — b — as "-c" shows, it can hold down now to b-c which is an original 
wave, and a near thing. In addition, it cannot be overemphasized that the configuration of a driver circuit 
needs to adjust the phase of the start pulse to the each divided circuit. 

[0054] Consequently, a phase shift etc. stops arising to a sampling signal, and a display property 
improves by this. 

[0055] [Example 3] It will be as follows if other examples of this invention are explained based on 
drawing 1 7 R> 7 thru/or drawing 25 . In addition, for convenience, about the member of explanation 
shown in the above-mentioned example, and the member which has the same function, the same sign is 
written in addition and the explanation is omitted. 

[0056] In the liquid crystal display which is an image display device of this example, as shown in drawing 
17 , the above-mentioned start signal line, the above-mentioned video signal line, and the power-source 
line that is not illustrated are divided, and division start signal line 20 — and division video signal line 
1 8 — are formed. 

[0057] Thus, when it carries out about two or more wiring, as it is shown in drawing 18 , it is each signal 

line 20. 18 — and connection pad 19 — for parting lines of a power-source line Although you may 

arrange in a longitudinal direction along the edge of a substrate 2, it sets to this example. As shown in 
drawing 19 , from the substrate periphery side, each pad arranges to juxtaposition, and is formed in the 
direction of the inside, and the cash drawer of the line inside [ each ] a substrate is performed through 
the contact hole etc. except what is located in a substrate innermost edge. In addition, you may carry 
out through a contact hole also about the thing of a substrate innermost edge. When it does in this way, 
it is hard to increase the number of partitions which it has in the configuration of drawing 18 more than 
from a certain extent, and is each signal line 20 on a substrate. — Wiring of -18 — and a power-source 
line can solve a fault, such as mixing in confusion intricately. 

[0058] Moreover, for example, through not only between such a configuration but the connection pads 
19 for parting lines divided as shown in drawing 20 and drawing 21 , it may wire or these may be 
combined further. 

[0059] in addition, when reduction-ization of an impedance needs to be performed to neither all signal 
lines nor a power-source line the configuration which sandwiches the usual narrow width connection pad 
20-20 between the oblong connection pads 19-19 for parting lines with which low impedance-ization 
was performed as shown in drawing 22 — or as shown in drawing 23 , configurations which combined 
versatility, such as a configuration which allots usual narrow width connection pad 20 — inside [ which 
attained low impedance-ization ] the connection pad 19 for parting lines, or arrangement contrary to this 
drawing, may be used. 

[0060] Moreover, as it always is not necessary to arrange tidily and it is shown in (a) of drawing 24 , and 
an adjoining pad does not need to be the connection pad 19 for parting lines of the same signal and it is 
shown in this drawing (b), each connection pad 19 — for parting lines may be arranged alternately, in 
addition may be combined variously. 
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• [0061] Moreover, each connection pad 19 — The layer of -20 — which goes to the substrate inside is 
not limited to three layers from one layer which was described above, either, even if it is more than this, 
it does not interfere at all, and the total of each pad does not always need to be fixed in each location, 
either, and the arrangement is also arbitrary. Furthermore, alliance and rupture of each signal line pulled 
out to the substrate inside are each connection pad 19 arbitrary and located in a substrate periphery. — 
-20 — may be in contact with the substrate edge, and separated from it. 

[0062] Moreover, although reference was not made especially What wore the radius of circle shown in 
this drawing (b) also by the square shape as shown in (a) of drawing 25 is sufficient as the configuration 
of the connection pad 19. Moreover, what wore the right-angle configuration of each division video 
signal line 18 — which also shows a cash-drawer configuration in this drawing (c), and the radius of 
circle shown in this drawing (d), the thing of a configuration which became the shape of a taper shown in 
this drawing (e) are free from the connection pad 19. 

[0063] the target circuit-by this section although explained in each example taking the case of the 
driver section of a liquid crystal display above — the driver section — an image display device — a 
liquid crystal display — as — the circuit which is not limited and treats the input signal of a stylus pen 
as a circuit, and other displays, for example, circuit section, — ****** — as a display — a plasma 
display (plasma display) and EL (Electro Luminescent) Even if it is a display etc., it does not interfere at 
all. 

[0064] 

[Effect of the Invention] As mentioned above, the image display device of this invention according to 
claim 1 is divided into plurality, and the signal line inputted into the above-mentioned circuit section or 
its power-source line is the configuration of connecting with the terminal for connection with the 
external circuit substrate with which the these-divided signal line or the power-source line was formed 
on the substrate, respectively. 

[0065] Since the line length of a signal line or a power-source line becomes short and wiring resistance 
becomes low by this, the increment in an impedance is suppressed and low impedance-ization can be 
attained. Consequently, a uniform display is attained and the effectiveness that a display property can 
be improved is done so. 

[0066] The above-mentioned terminal for connection to which, as for the image display device of this 
invention according to claim 2, the signal line divided in the image display device of above-mentioned 
claim 1 as mentioned above or a power-source line is connected is a configuration currently formed 
more greatly than the terminal width of face of the direction where a substrate edge and the terminal 
width of face of a direction parallel to a substrate edge cross at right angles. 

[0067] The above-mentioned terminal for connection to which the divided signal line or a power-source 
line is connected by this turns into a substrate edge and an oblong terminal for connection prolonged in 
parallel, and a touch area with an external circuit substrate becomes large. Therefore, without reducing 
connection dependability with an external circuit substrate, the configuration which divided the signal 
line or the power-source line into plurality also realizes the configuration of above-mentioned claim 1, 
makes it possible to attain low impedance-ization of a signal line or a power-source line, and does so 
more effectively the effectiveness that a display property can be improved. 

[0068] The image display device of this invention according to claim 3 is the configuration that the 
above-mentioned terminal for connection accomplishes a layer in the direction of the inside, and is 
arranged from the periphery of a substrate, in the image display device of above-mentioned claim 2 as 
mentioned above. 

[0069] The number of partitions of a signal line or a power-source line can be increased by this, using 
effectively the area to which the substrate edge was restricted, and the signal line divided also in that 
case or a power-source line does not mix in confusion intricately. Consequently, the configuration of 
above-mentioned claim 1 is realized much more effectively, it makes it possible to attain low 
impedance-ization of a signal line or a power-source line, and the effectiveness that a display property 
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e can be improved is done so. 
[0070] The image display device of this invention according to claim 4 is a configuration with dispersion 
smaller than **3.1% in the difference of the impedance from the above-mentioned terminal for 
connection in the signal line by which division was carried out [ above-mentioned ] t or a power-source 
line to each input section of the circuit section as mentioned above in above-mentioned claims 1 and 2 
or the image display device of 3. 

[0071] The image display device of this invention according to claim 5 is the configuration of the line 
breadth of the signal line by which division was carried out [ above-mentioned ] in order to suppress 
dispersion in the difference of an impedance in the above-mentioned range in the image display device 
of above-mentioned claim 4, or a power-source line differing for every input section, and being formed 
as mentioned above. 

[0072] The image display device of this invention according to claim 6 is a configuration currently 
formed as mentioned above so that dispersion in the difference of the line length of the signal line by 
which division was carried out [ above-mentioned ] in order to suppress dispersion in the difference of 
an impedance in the above-mentioned range in the image display device of above-mentioned claim 4, or 
a power-source line may become smaller than **3.1%. 

[0073] Fluctuation of the impedance which invites the non-actuation of a circuit etc. is controlled by 
this, consequently the effectiveness that improvement in much more display property is possible is done 
so. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the division condition of the video signal line in the liquid 
crystal display of one example of this invention, and the configuration of the connection pad for parting 
lines where the video signal line is connected. 

[Drawing 2] It is the top view of the above-mentioned substrate with which a scan signal line, a data 
signal line, the scan driver section, the data driver section, etc. were formed in the front face. 
[Drawing 3] It is the circuit diagram showing each circuit section formed in the above-mentioned 
substrate. 

[Drawing 4] It is the circuit diagram of the shift register circuit which constitutes one of the circuit 
sections currently formed on the above-mentioned substrate. 

[Drawing 5] It is the timing chart which shows the timing of the I/O signal in the above-mentioned shift 
register circuit. 

[Drawing 6] It is the circuit diagram of the buffer circuit which constitutes one of the circuit sections 
currently formed on the above-mentioned substrate. 



-12- 



• [Drawing 7] It is the explanatory view showing the connection condition of the connection pad for 
parting lines and flexible substrate which were formed in the substrate edge. 

[Drawing 8] It is the explanatory view showing the configuration for adjusting the impedance of the 
above-mentioned division video signal line. 

[Drawing 9] It is the wave form chart showing the wave in each circuit section at the time of making the 
above-mentioned liquid crystal display drive. 

[Drawing 10] It is the explanatory view showing the. division video signal line connected to the usual pad 
for connection. 

[Drawing 1 1] It is the explanatory view showing another configuration for adjusting the impedance of a 
division video signal line. 

[Drawing 12] It is the explanatory view showing another configuration for adjusting the impedance of a 
division video signal line. 

[Drawing 13] It is the explanatory view showing the division condition of the video signal line of drawing 
1_ with another wiring method of presentation. 

[Drawing 14] It is the explanatory view showing another configuration of the connection pad for parting 
lines. 

[Drawing 1 5] It is the explanatory view showing the division condition of the start signal line inputted 
into a shift register circuit in the liquid crystal display of other examples of this invention. 
[Drawing 16] It is the wave form chart in the liquid crystal display of drawing 1 5 showing the wave of a 
sampling signal. 

[Drawing 17] It is the explanatory view showing each division condition of the video signal line in the 
liquid crystal display of other examples of this invention, and a start signal line. 

[Drawing 18] It is the explanatory view showing another formation location of the connection pad for 
parting lines. 

[Drawing 19] It is the explanatory view in the liquid crystal display of drawing 17 showing the formation 
condition of the connection pad for parting lines. 

[<; [ A HREF= / 7Tokujitu/tjitemdrw.ipdl?N0000=239&N0500=1E„N/;?8?] 

<8<9///&N0001=224&N0552=9&N0553=000022" TARGET="tjitemdrw"> drawing 20] It is the 
explanatory view showing another formation condition of the connection pad for parting lines. 
[Drawing 21] It is the explanatory view showing another formation condition of the connection pad for 
parting lines. 

[Drawing 22] It is the explanatory view showing another formation condition of the connection pad for 
parting lines. 

[Drawing 23] It is the explanatory view showing another formation condition of the connection pad for 
parting lines. 

[Drawing 24] It is the explanatory view in which (a) and (b) show another formation location of the 
connection pad for parting lines. 

[Drawing 25] (a) and (b) are the explanatory views showing the configuration of the connection pad for 
parting lines, and (c), (d), and (e) are the explanatory views showing the configuration of the part which 
pulls out a line from the connection pad for parting lines. 

[Drawing 26] They are some circuit diagrams of the driver section in the conventional liquid crystal 
display. 

[Drawing 27] It is the explanatory view showing the wiring condition of the start signal line in the 
conventional liquid crystal display inputted into a shift register circuit, and a video signal line. 
[Drawing 28] It is the explanatory view in the conventional liquid crystal display showing change of the 
band property of a video signal line. 

[Drawing 29] It is the wave form chart in the conventional liquid crystal display showing a wave-like 
change of a sampling signal. 

[Drawing 30] It is the explanatory view in the conventional liquid crystal display showing electrical- 
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• potential-difference change of a power-source line. 
[Drawing 31] It is the explanatory view in the conventional liquid crystal display showing the 
configuration which made the video signal line thick. 

[Drawing 32] It is the explanatory view in the conventional liquid crystal display showing the 
configuration of the connection pad of a substrate edge. 
[Description of Notations] 
2 Substrate 

9a — Sampling switch (circuit section) 

18 — Division video signal line 

19 Connection Pad for Parting Lines 

20 — Division start signal line 

S — Shift register circuit (circuit section) 

30 Flexible Substrate (External Circuit Substrate) 



[Translation done.] 
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Si^StlTV^. ±ffi->7 MxvX^HIgSSB8 ate, 
7hl/^^IHKS (Si, S2 -) 1t>yj 

$>{f\*. 0 5i:^ai:^o Ay :7rlHlS&8 b- 

m?%rz&\z>&mub<D~c, ^©-f>/W0b7>y 

[0 0 3 0] *>:7*U>^[HlKBB9te, 0 3lc:;aVr<fc'5 

X^7^9 a-, RW>7V > if ^ 9 b-*> 

eiS^ntt^c cn^CD1t>y , J >if7s^ y^9 a 

b-lH\zm?LZ>h<DT*&V, &D->7V>t?7s'(y3 L 9 
a-0ON/OFFIt ±fE*tt>7 p U>^fi^^HISS 

8^^m^^n^>-t)->^ , u y^mmzxmm^nx^ 

[0 0 3 1] h^>X^rlHlKHI5 1 0t4, h7>X77 

x-r^^i o a— *-;vf3>t>u-i o b— ta* 

^T, *>7 P U >^3>^>*9 brtlC#A6*TT^S 
«$BS:* ^-Jl/ H a >5^>1t 1 0 b \Z&m~?Z>£o \ZU 

[0 0 3 2] Au/^7lUKBSl ltt, &&<Drtyyrm 
SSI 1 a-36^6&«t>©T?, ft -7 r HIS§^ 1 1^?> 
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[0 0 3 3] JifBTFT 1 6 -©£• K U"f >flNCtt, ± 

t^vtcmmmmi 5f)Wi&2nz>£mz, y-hw*. 
w& 3 \zmm £ o . _hte^ h 7 f a- 5 £ 

3 . A-y 7 7 iHissgB 1 4 ©^tven zmizmruiti 

§2HI3«, &<£T°&®mffi$:m&.mZKLtz>b<n-?$> 
[0 0 34] CCT, ±f2-tf>7U>^|5]S&gl$9<£>ffl$( >o 

fc. 7U+->y;«jS WSBHgeXIS) 

[0 0 3 5] -y- >yj> ^088815 9 CDg-it>7 P| J>^7, 
-f7f9a-H EUtCSK-TJcolc, #J;L« Oaj, 9 
3 2), (9 33, 9 3 4)-tl^<t^lC2e-roN<lcD^ 

^-T'cffl^itsnT^^. tit. cne&^-^ 

SIC. itjfi/&^fi'^A^T*^^<i;3tC, N#©#fijbx 20 

\zTw]m<7> 2 k Qomm&oMm&mi, N=iott 
-st. 20 oQmmz-ftfz>z\t&x'&z>. 

[0 0 3 6] K^ffitri^T^-5©T. t*x^ so 

3. ft. cnf,»u»N, 1^-7^*1 o «-y-> 

[0037] &ftM¥y"*mnm 1 8 -^s^s 
tiT^&tmftmmmt&wsv f i 9«, s«2©«a5 
\z%io zoizmanx^z. fLt, c©#iiJHffl& 40 

mn-y F 1 9tt. /ty F 1 9 \Zt5VZ>mWL1®mzWim 
A-y F 1 9 «. *«SgB<tWK®tf3«tft©A-.y Ft 

& o . 7 u * -> « t (Dmmnmtffc < a # < & o 

^ttM. ft. -©<£5&#tiJiggW2^A.y H 1 9 «t so 
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^sr»«3 o totmit. Ay \t±mzmz> ; &mm 

[0 0 3 8] t^T. ±$i<D£olZftm¥'7*mm& 
b*x*{i#ll©{g^>b-:**>Xlt£ 

cn(C^^>|s]SST^^ ; &-+J->7 p U>^X'f >y^9 a-.- 
© A^J^ST-CD-f > b-^>X OgK)C7)« e, O £**A 

l^l/©gEKl£. ±1/3 2J«TtC«l^--5^t^. 

cntcteoT. a*wi:»iiiSfflS«/^^ f i 9*»&# 

-y->yj >^X-f -y^9 a-SW >b-y>X©^ 
HjdRfc. 5R<±3. 1 96£T££a<S*bV>. 

[0 0 3 9] f CT, ^HJSWci^-oa. 08l:*t 
<fc3K, ^Wlf^flrtHIl 8©>W >©fI^«S8B#l 

&g|$# 18 s' -18s- ©ttfitf. a • 

q' tfif*a#m&8lrty F 1 9*^*n/t»»K»*S 

/1y h* 1 9^e>«-1f>7 P U >^X-f^^9 a-SW 

H. ^>yij>^-f7f 9a^ 3il^±»y;l/-y 

ft)«T\ ±|B^e^q • q' <tD$6(C^ 

ffl»ffl««/^y K 1 9*^©Eat7&t»^»l!!J^q- *»6 

llglt^^ 18 a' iO^^JCHje^fiKSnTV^. 
[0 04 0] tl:- ^©.fc'S^SfiK©^— 9 F^-f A*6 

k, mtt, k^ijg, m^iJ@©T : -^m^4t^i 

0. K, Ltt, KfTi, Lff B©*fim^3tcaf<£^ 

H v-i A'BC 5 ©&0BSa5(c43tt-5fB^T$.^ o 
[00 4 1] _kf£+>->7'J >^«#5B*HIIS«8*»6-y- 

rHj &f>7"'J>^7? 1 9a- 
h7>X77X^7f 10a-H OFFttiTfeS. 

^©^. Rif«©-y->^u>^B#p B i^igia-r*£. ^>-t° 

>^^y^9 a-Hflm\zn&OFFtl3.!b. 
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^1 0 a-KATjStt* h7>7.7rft^ l"Hj ttffi 

U &-!}->:/ 'J >^a>x>i?-9 

•?-©&, 3f5t©h7>X7rWP B 1^iSija-rSi:. h7> 
^77«WrLl«ltft!), Sh5>X77X^7 
?1 0 a-*W-^l:OFFt*^ 
[0 0 4 2] Z.tl\Z&V)&-fc-)VV=L> : r> Ji )-l 0 b- 
fc»ASnTlr>*««**, l*¥8IIWK:*>fcD. A'7 7 

[0 0 4 3] -5-L-T, tSH^ n5*»6ttlASn5* 
rHj iRIt^O, TFT16^0N^n, ^ntCckO 

[0 0 4 4] J^±©J;-5tC. **JS«SJ©^S**^fStC 
*V*Ttt. t—9 F 6 ©^ESSTfe-S +>•>:/ 

U >^0KSC9©18S:©-y->^U >yx-f -7^9 a-tc 
AATStTtf^- ft, 
MNUB&tt/ty F 1 9 lcS^Snfc»*Jfx*«^ 1 

n. «-f>e-^>xWHn4. ecus*, tf^fs 
fi^A^saflio^aaifflsaE/^y f i 
9irT^-rt>©tci^jt$n-5<fc'5ic^o, iaB©£^5t 

[0 0 4 5] ^ISJfcWC&^Tte. ^sat*^ 

8-tfmmt£n.T^z>ft&mm&mrtv f i 9 

«, ny F 1 9 t*ilt**S*»tC»bT¥fT!te*lfi)© 

TSt^Ciim old, El OK^-rj^K, t* 
T ; ^-fi^^^tCiaa^<^fiJL,fe^^©^i:TSt. 

inL&*&fc£, m*\zm}?>tl1t&ttlrt>y K©R*««9 
U fl-gB*1£3 0 iO-f>^-7i-X©*Wi5 
©T, cn^CMfllt^fiTl, FJ-fAtyUy 

[0 0 4 6] *^Jg^J{w*5V^T(i. ^fflfr* 

flHHB 1 8 H;felt*.*-r >©«#*»«■ 1 8 a#>e#ft 



70 

bfc^Kd^HaB^ 1 8 a' -18a' ©&*!#, ^© 
#(!*&q • Q' tf£tMUSttttrty F 1 9*>&*infc» 
#1:: A#<&£<fc5lC^£$nTl/>-5©T. 
#M»ffl»«/Vj> F 1 9*^#-y->^'J yVTs^ 

•> Fl 9*^, S-y->yj>^-fy^9 a-©A:*jSS 

^ tc^snssT©^*!©^ >tr-y>x©^B&*t 

«6o<CttCjgHT*. lsl8SBb^©5FIB^S:?l#e 
io dTc:tA««ifWSn, £D-]f©^*#t$©ft±£Mtg 

[0 0 4 7] M. *©JWM«|#»£l,-rtt, **J6«"C 

b 1 8 a 1 -©*«*S^.-rK, 
>©{f^«ISB^l 8 a©^*!^. ^SHUfflSi^/ly F 1 
9 6 Uttlfcgfcfr fcfr < B i*£ < fc* <fc o \ZW$l L T t> 

«t<. *fc, Ei 2k*tj:-5^. ftmnttmm&i 

8©8gfi£, ■€■©*«©«*« d R<± 3. l%8gt& 

s*>nr. *&, b«k ®^(cT^-rt>©tt, mkes 

Sr^Tfc©T*^.. 
[0 0 4 8] Sfc. E 1 (C*3HT«, #MMJfl&tt^y 
F 1 9 (C^$tlTI/^<f^-A*^€. ; &-y->7 p 'J >y 

30 ^6,« •y->7 P U>yx-f -y^9 aj StOSli. H» 
K^dttJ->yj>^X^-75 L 9 a 2 £T'©^§t£:teS 

±©pgHT?s>9. *^BJ3«. E i 3 ic^TJ; 5 ic. tff 

^-ft^fJ^d' ^t>1t>7 P U>^X'r-y9 1 9 aj ST? 
©Sai&O:. -tJ">7 p 'J >^-f -y^9 a 2 ST©J©B*« 

>^7f 9 a] t©K©-f >tf-y>Xt, t*x^- 
fi^W-^d' <h-y->:/D >yx-f ^^9 a 2 <h©P^© 

40 tiS^STfc^ti. 

[0 0 4 9] SetC, *ia6«K*(/iTtt, ^fdi^fflS 
i^/t^ K19S, S«2©5Sai$lCjttoT^«tC^6£L 
Ctl(C^S$n^)t>©Tti^<. 0iJ^.«El 
4(c^-fJ;5(c. «»fiC»aUfc»ffl*fflSNS!/ty F 
19' tbTStfjELTfeiU. ±te©^^t>c©^tiilgffl 
SSttAy F 1 9TH /t-y F©J&6£««£ffi©m##A 
*T*/iVi#©^j«-^, ffi«Wtj£VVly Ft 

iCi:T t P y i7 # Ifift&t -5 ^ C © <t 

so 5 \^TM&t& c: t t. ^n6©pgis*«?ft-rs 
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£tiPV&Z>. fa. C©i§£\ M-tittO-Of — ?*— 
[0 0 5 0] jet, *SOMIKfcV>Ttt, If^flUMIft 

[oo5i] mm&i2~) *mw<D®<z>%mm$:. m i 

5 Rtf 0 1 6 icS^Titt^-f tttf. Jy,TcD2 0 Tfe 
*. fa. KWCfttl. ±l2^Jfi««JlCT^bfcgB«t^ 

[0 0 5 2] **iS^J©H»*^BTfe*^a**S 

si:tv>tn. 01 s\z*;-?&?\z. m%z$mmizs$\,* 
r efti^^a 2 nx ^7c © icm b . n^*mn 

»««£*©£*-?. ->7 hU-^X^IeISSS -lcA^T-5 
^?-hfif«l*t»iSn, $MHX*-HHIi»2 0- 

F 1 9 IcS^^nTViS. 

[0 0 5 3] £©J;5tC, X*-Hg*H**#«l,T*l 
j£bfci§"&\ 01 6tC^-r«fcplr, nt@©y7M/y 

hUv?X^lHlgSS m Tfe. b" - c" T'^-rj;^ 

\z. *%:<DmmT°$>z>b • c t.m^heHzmz.zcttf 

•V<&Z>£.5\ZtzZ>. fa. K7^A-|H8S(7)eifiRlC«fcO, & 
[0 0 5 4] D->^J>ifSmzfSL«<D-rtl 
[00 5 5] CHJS^J 3 ] *56W©«6©*Jfi«ISr. 0 1 

-a., «. mwom.^. ±tmmmizxmvtzmi tw\ 
-o*n**r-r*W»»c:tj«riT. H3-©??*f£ttfBU 

[0 0 5 6] #^JfimH&**i£gT&5?£ii^g 
1 8-7^fi££ftTH-5<, 

[0 0 5 7] COJ:5ca*OEI8Kt>V»TSIJfiL.fc« 

0i8c*-r«t5ic #«<Mi2o-'i8-. a 
tf«ni0#M*jBttiit/'<? hi 9-tt. *«2©sa 
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nmn&ttz. m^nzm^xm^nxao. &ai&f*jgi5 
n>?9v*-)vm*fti>xftt>nx^z>. fa. mmm. 

*>«fcH. £©<fc5trf St. HI 8©fllfiKlC*^T#L 
"P. S«±T©#m^2 0- • 1 8-, StfttiSSfl© 

e«#, aaHcAoans^oAj****-!?**. 

[0 0 5 8] *&, £©±5 &#!)&© *&'E>-f. #J*- 
io If. 020^, 02 ltC*T<t-5tC. ^SdLfc^SH^ffl 

[0059] fa. -ov-tf>z<D{tMt£* ±mm& 

^Qmmzffit&Wfit3.^*8i-&\Z\t, H 2 2 \z^t& o 

\z. <s-f>t;-y>x<k*«jfisn&«*o»«iiiiffl«Btt 
aw f i 9 • i 9 ©rait. mftamis&wiyF 2 o • 
2 0 *>L-<tt, @2 3i:st±5i;. {E-r 
>t-y>X{bSrHo7t^fiJ«8fflfili^/W F 1 9©rtflS 

20 a. iwi0£affi©E^f. a* sa^fo-a-fcPjSTfb 

[0 0 6 0] »MM«aM/ty F 1 9-ttHHC 

g&tM^-Si&gafc^ 0 2 4© (a) \Z7fr?£o 

\z. m#-t*Ky Ftfmcm^oftm&m&mrty f i 

9t$^M«)!£<, S7c, I^H (b) fc^TJ^tC. 

[0 0 6 1] *&, *Stt/WFl 9 2 0 
rtflj'v t |nl^ 5 Jg fe. ±12 L-fc £ 3 ft 1 M*> & 3 1 \ZM 
so ^^tl-2> ; feCDT^<> rtlJW±TfeoTfc. fBJ?.MU^ 

. fcte«T*#*tt^s/ F 1 9 ••• • 2 0 -at. SKSSSKC 

[0 0 6 2] mzWRLtzfritztf. mwtyp 
19©MI1 025© (a) \ZHk?&5\ZMBX*>. 

mm (b) tc^-r^**tXAcfc©T' ; b«t<. &it. m 

m/1y F 1 9^e,^#Jfx^-fi^l 8-©5ltilL^ 
io ttfc. |S|0 (c) lc^-rit^^!K, IH0 (d) fc^-TA 
*-^43^fcfc©. |h|0 (e) \Z^Tr— /tmzUr3tz% 

[0 0 6 3] &.±&-mmm\z&^x. m&&*mw.v> f 

5 -f A*£ «sj tc <h 0 b 7c^ ( c ntC«t 0 ft* <h fc* 
0B«*» F 7-fASi:, iH#S*SS^J«sa*^H^ 

#iJAtflBlSSgBtbTttX^-r77.'<.>©A^fB 

(^5X'75 :: 't'X7 , U-r) . EL (Electro Lum 
so inescent) x^XT'K^^ttH^iLS^J: 
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[0 0 6 4] 

[0 0 6 5] ciniCckO, 

mmm^n. &<i >\±-?>Mt&mn2>o z\<om > 

[0 0 6 6] #5glB©W#«2ge«©iS|gt«*eB«, 

[0 0 6 7] cntcio. $HHSftfc«*H6, 

[00 6 8] *9E3He>m:ft9 3 Eft0M**£Bfc 
±E»ttfli*?Ji«, «Scnjl*6rt«»l*l^i:i** i 

[0 0 6 9] rnicto, *«SB»oiB6nfciB**W 
■WjWWiKADan-siitj&tttii*. com, ±tem 

t>ttai<Ofrf >K-y>XfttH« Z.t&-*lffiii 

[0 0 7 0] *5!^©if*^4iattCDH«!«^Stt, 
£U:©<k-5tC, ±fB»*^l. 2, Xtt3©H**5S£ < 

W*. ±B*Kfcffl*F3ft»6iaiMii50#A*»*"CC!)-<> 
tf-y>XOMcDtf5o€?7is, ±3. lXJ:0/hSt»« 

[0 0 7 1 ] *£H®ll^5Eft0Ma&*f»t2. 

-f >e-y>x©^©« s>o#£±re$EBtc#))A-5^ 

[0 0 7 2] #fg^©fil#l 6 S2«©ii]#«*gB«> i 



/4 

±3. l %iO/ha<^-5<i:5lcPEEan 
[0 0 7 3] cftCiO. 0g8©?Fiife*£«*-f S'f 

[0ffi©ffiJiifrl&BJ3] 

o [mi] *%w<n-mmm<D&M i &*giWiz&tfz> a? 

[02] SSic^fl^m x-^fi^iBL «H7^ 

[0 3 ] ±E*«k:?griEsnfcft[HiKai5**-rig»HT 

[14] ±gEgffi±t£j&J&SnTV»£0&8&©— 
^n->7 M/vX^|aISS©[eJB§ll-e*^)o 
o [05] ±M~s7 hl^vX*lMlKK&tt*Atti;*J«-ft© 

[0 6] ±ES1£±lCPft£nT^£[Hlii83&©--^£fit 
ftf 5 A* 7 7 HlSS©[eISS0t?$. 

[0 7 ] &tiLmm\zmf<z>nrzftmmmmmrt v^t? 
[0 8] ±iH»wif5 i *e^ao'f >£-y>x£8£ 

■T?)fci6©«ft**-ri5iBJ0Tfe^.o 
[0 9] ±fS^JI**gfi£igi!j£-tifcl^©, &0S§9$ 

io [010] a#©s^ffl/i^ H»cSfettanTt»*»*iif 

[011] #fflt'5^m^«©^>t:-y>x£^rr 
sfc»©gij©«lftS:*-ritt^0-efes. 
[012] tftdex^mwD-f >tf-^>x$SE-&-r 

•5 7c* ©9J ©18/3; £ IttW 0T & £ o 
[013] 01©fx^«^©»fJ«ffiSS'J©iH^ 

[014] »t"mffl«^7t-y KcoBij©«i*acs*rttWH 
to [015] *%yi<Dm<D&teM<Dm8,&^mm\z&v 

[016] 01 5 ©ifcHS^gBlcisttS, -y->7 p 'J> 
[017] *56W©tt©Slj6«©Stii«*ft«(c*»t 

-a, fx^-ff^ns^x^-hm^w^-n^n©^*] 
[018] ^fj^fflS^A-v f«©gij©»«fi«s*rift 

BJ0TS-5., 

io [01 9] 01 7©«EJi**S«fC*lt*. »fij«lffl« 
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[020] ftmmmmw^y Yomo^^mm^m-tm 
[02 1] tt%mm&Mny F<Dm<DMf&vim**-?m 

[02 2] ftmm%ikW*y F09J©»fiE«*S*THl 
[02 3] »ffl*fflSftty?y FWKDMtfLftWi&K-tm 

[024] (a)(b> t%>. ftmmmmwiy k©»j© 

[02 5] (a) (b) tt, ^MHttffittME/ty H©WR* 
*-TlftBJ0T\ (c) (d) (e) tt, #«*ffli*lfcrty H 

[02 6] fi£*©«tft*jS««C*tt*. H^A'SB© 

[02 7] fje*0*j|*3SS«t*lta, y7M/^X 

SB««li$r*TlKBJ0T*^) o 



75 

[028] «e*©«fia*si«fc*Jt*. M^m^u 

^^-TijJBJ! 0T & 3 . 
[02 9] ti£*©«««^SIBK*tt5. +t">yu>y 
ff^©i£^©'£{fc£*t-&fl20T*&& < , 

[030] a*©«ts**««fc*ita, ««^©«m 
[031] «e*©*iis^*«fc*w*. Mttfe^m. 

[03 2] fl£*©*ll«*SHBK*lt5, St£«HB©& 
2 £« 

9a- ^y^r^yy^vi- mum) 

18- ^Mlf74-fll«K 

1 9 ftwmm&m^y k 

2 0- #fi]X^-Hf^ 
s ... ->7hUv?X^|sIES 

3 0 7^->#»S (^HIKSfi) 
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